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[57] Abstract: 

PURPOSE: To provide the subject DNA originated from a bacterial strain belonging 
to the genus Brevibacterium and capable of remarkably increasing the L-lysine 
productivity of a coryne-form bacterial strain by integrating into a plasmid and 
transforming a coryne- form bacterial strain with the plasmid. CONSTITUTION: A gene 
DNA coding diaminopimelic acid dehydrogenase (E.C. 1.4.1.16) originated from a 
bacterial strain belonging to the genus Brevibacterium. The DNA is preferably 
produced by extracting a chromosome DNA from the cultured product of Brevibacterium 
flavum MJ-233 (FERM BP-1497), cleaving the DNA with restriction enzymes such as 
Kpnl, inserting the fragment into a cloning vector, transforming an L-lysine- 
requiring mutant of E.coli, selecting a plasmid containing a gene coding 
diaminopimelic acid dehydrogenase by extracting the plasmid DNA from the 
transformant, cleaving the selected plasmid with restriction enzymes Kpnl and Xhol 
and subcloning the product to get the objective DNA fragment. COPYRIGHT: (C)1993, 
JPO&Japio 
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l#MrT5S*0>ftSBl f !J 7 ( Brevibacterium 

[H^l] 7l'¥s<? ; rV<}J*mmm&&WT* flavum ) M J 2 3 3 *TNfcSW#* 1 isftoae^ 

/tr^ y >ift Kuy-*-— £ (e. c. i. 4. 1. dna, 

16. ) Sr^-KI-fcitfc-^DNAo [tt^3] &<7)DN A&g&?il 



A10ALUAALA 


tyyyvy'ta rr* 
IIAaaAjIAOU 


T A TCTTCCft/^ 

lAlLuluuUC 


1 ALoOAAALv 


Tnnr 1 a rnr a c 
1 WjuAIAjCAu 


crrrc aaaac 


DU 


PTT A TTYVf* A 


AlrLAWA-CUA 


LAIUOAlAtl 1 


u 1 AubAA 1 L 1 




mrr accctc 


1 Of\ 
1ZLF 


bAi/ALAAAuA 




TP ATPTCWC 

IbAlulCuCl/ 


rhmrj^ACA 

uAlArluuAlA 




IAjALu 1 wftl 








CTfCCTT ACC 


r & c&Tcrnr 

uAUnllAAflv 




& & &CTTCCCC 




CAGTTCGCCT 


GCACCGTAGA 


CACCTACGAC 


AACCACCGCG 


ACATCCCAOG 


CCACCGCCAG 


300 


GTCATGAACG 


AAGCCGCCAC 


CGCAGCCGGC 


AACGTTGCAC 


TGGTCTCTAC 


CGGCTGGGAT 


360 


CCAGGAATGT 


TCTOCATCAA 


CCGCGTCTAC 


GCAGCGGCAG 


TCTTAGCCGA 


GCACCAGCAG 


420 


CACAccna 


GGGGOCCAGG 


TTTGTCACAG 


GGCCACTCCG 


ATGCTTTGCG 


ACGCATCCCT 


480 


GGCGTTCAAA 


AGGCAGTCCA 


GTACACCCTC 


CCATCCGAAG 


ACGCCCTGGA 


AAAGGCCCGC 


540 


CGCGGCGAAG 


CCGGCGACCT 


TACCGGAAAG 


CAAACCCACA 


AGCGCCAATG 


CTTCGTGGTT 


600 


GCCGACGCGG 


CCGATCACGA 


GCGCATCGAA 


AACGACATCC 


GCACCATGCC 


TGATTACTTC 


660 


GTTGGCTACG 


AAGTOGAAGT 


CAACTTCATC 


GACGAAGCAA 


CCTTCGACGC 


CGAGCACACC 


720 


GGCATGCCAC 


ACGGTGGCCA 


CGTGATTACC 


ACCGGCGACA 


CCGGTGGCTT 


CAACCACACC 


780 


GTGGAATACA 


TCCTCAAGCT 


GGACCGAAAC 


CCAGATTTCA 


ccGcrrccGc 


GCAGATCGCT 


840 


TTCGGTCGCG 


CAGCTCACCG 


CATGAAGCAG 


CAGGGCCAAA 


GCGGAGCTTT 


CACCGTCCTC 


900 


GAAGTTGCTC 


CATACCTGCT 


CTCCCCAGAG 


AACTTGGACG 


ATCTGATCGC 


ACGCGACGTC 


960 



TAA 963 

^/ y Koyt- t? (e. im#m4] &<bT$./mim 

C. 1. 4. 1. 16. ) £=3-K-t-£s&fc^DNAo 

Met Thr Asn He Arg Val Ala lie Val Gly Tyr Gly Asn Leu Gly Arg 

15 10 15 

Ser Val Glu Lys Leu lie Ala Lys Gin Pro Asp Met Asp Leu Val Gly 

20 25 30 

He Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp 

35 40 45 

Val Ala Asp Val Asp Lys His Ala Asp Asp Val Asp Val Leu Phe Leu 

50 55 60 

Cys Met Gly Ser Ala Thr Asp He Pro Glu Gin Ala Pro Lys Phe Ala 
65 70 75 80 

Gin Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His Arg Asp lie Pro 

85 90 95 

Arg His Arg Gin Val Met Asn Glu Ala Ala Thr Ala Ala Gly Asn Val 

100 105 110 

Ala Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe Ser He Asn Arg 

115 120 125 

Val Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin His Thr Phe Trp 

130 135 140 

Gly Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu Arg Arg lie Pro 
145 150 155 160 

Gly Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser Glu Asp Ala Leu 

165 170 175 

Glu Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr Gly Lys Gin Thr 

180 185 190 

His Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala Asp His Glu Arg 
195 200 205 
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He Glu Asn Asp lie Arg Thr Met 

210 215 
Val Glu Val Asn Phe lie Asp Glu 
225 230 
Gly Met Pro His Gly Gly His Val 
245 

Phe Asn His Thr Val Glu Tyr He 
260 

Phe Thr Ala Ser Ala Gin He Ala 
275 280 
Lys Gin Gin Gly Gin Ser Gly Ala 

290 295 
Tyr Leu Leu Ser Pro Glu Asn Leu 
305 310 
VfF£thZ>i?T* S fcV y >|ft Kn^f- tf (E. 
C 1. 4. 1. 16. ) Sr^-K-t-S&fc^DNA. 

imxm 5 1 m&m i - a <d\ na^is^ae^ 

[§g#js 6 1 it ikm i - 4 <o\ *-rtifr\cmm<D&fc+ 
dn a t . ^y^mmmft-cmmmtemmz^zmte* 

[!3#JS8] ;JOU3-*$r, »*«7E«^3!>*fi 

tt«(o«p««#xf«*tea4fe t «iK * -tt-c l - y ^ ^ 

[000 1] 

CM*±©W«5>»] *36wwu ^r?y ey y 

fc Knyt-f (E. C. 1. 4. 1. 16. ) 

^DNA, Kite^DNA^tptt*^?^^ h\ 

y *S*aii£/8^* L - y ^><DfM6&fcBW-*. 
[0 0 0 2] L-y^Xtt, jfcSTS/fifctLTS&jt 

[0 0 0 3] 

[«*(Ott*J L — y i*>-OI*«Mfiife£ LT 

5 1 -2 1 0 7 8*4^*, 3 - 1 8 3 3^ 

»4WIB6 2-8 6 9 2^&tt**Ig) . *fc, *fl& 
**&m\fc«Stefc«SB3ftTV>* (WMB85 6-1 

6 0 9 9 7^ »BSB8 6 0 - 6 2 9 9 -UMitt, ft 
BHB8 6 2-7 97 8 84HHM#jg!) . U^L^^P>. 

* ft r t * s «fc 3 l - y v<D«ii«fc-c 



Pro Asp Tyr Phe Val Gly Tyr Glu 
220 

Ala Thr Phe Asp Ala Glu His Thr 
235 240 
He Thr Thr Gly Asp Thr Gly Gly 

250 255 
Leu Lys Leu Asp Arg Asn Pro Asp 
265 270 
Phe Gly Arg Ala Ala His Arg Met 
285 

Phe Thr Val Leu Glu Val Ala Pro 
300 

Asp Asp Leu He Ala Arg Asp Val 
315 320 

[0004] — # % ^r^^yyKft Knyt- 
*(e. c. i. 4. i. is.) fca-Ki-sae* 

£LTHt, ^y^<^fy VMs* >f)\s$*iiJ± ( C o r 
ynebacterium glutami cum ) & 
3fc(Dfc<D#fc&ftTl^S (Nu c 1 e i c Acids 

Research 1 5 , p 3 9 1 7 , 1 9 8 7# 
B) . U&»UMS&, yutr/<^ry^A (Brevi 
bacter ium ) JR£3fe0>^7 ^ / tT y D Vift 
Kpyt-f (E. C. 1. 4. 1. 16. ) K 

[0 0 0 5] 

tv;^xy ^AiiUBift^T^ try y k 

o^t-f (E. C. 1. 4. 1. 16. ) fca—K-f 
[0 0 0 6] 

A**e*ifefe*j;f3i;r5 / try Kpyt- 

Sftfc3y*3!*»*$:Jfl^*fc, WteL-y^y^ 
[0 0 0 7]^< LT#«WICJ;*U* 

(1) ywtr^^y ^AjRftSrtafc^r^y try y 
>$^t K^yt- -e*3«-K-t-5ae-?-DNA : 

(2) »ae*DNA*s»A*ftfca»*.:/7*$: K; 

(3) K-e«ftta»$nfc3y*s!itt 
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So 

[0008] sit, *&m\zo^x z bicmmizRmi- 

T;ytVy>®ft Knyt-^ (E. C. 1. 4. 
1. 1 6. ) Sr=>— K-r-Site^DNASrgfltei-Sfco 

[0 0 0 9] v^/f^y^g^e Kn^t-f^a 
~K*Sigfi*£*trDNA*r>{- (OT, fABr 

nfcatc*5V^li^fi£-f 5 w £ fc prffet?*>6*s. ii&tt 

^T" y • 7ys<A ( Brevibacterium 
f 1 a v u m ) MJ-2 3 3 (FERM BP-14 

9 7) &xv*(o&&m*iim\z&mzfiz>. 

[o o i oi znb<nw&mw±m>bA&Kzmm- 

S : Afcrtfii, ±t2^L-tr/^xy £<*>JRtt3u «*ff 

^UWf!l!>i» k '77^MJ-2 3 3 (FERM 
BP-1 4 9 7) «0»fe«:±(r#ftL. 

*»j»#*-c9JWf-r 6 r * ic j: 5 ±r zmvmfc 

[0 0 1 1 J jfe-f, T/UKV^^U £A • 77^AMJ 
-2 3 3«©««»^e»ftft*DNA«:»!iat5. ^cD 
Jfefe*DNA£iB£jfeffl|R»#, «*l*KpnI, Xh 

0 I *ffl^TSfcfe*DNASr^±lc5Mli-5 a 
DNATO^-xy^^, «*.tfpHSG3 
9 9 (Sfi5S«) jc#au Srffi^T, f- 
^v^/vyT\ / y y&r^y i>7^7x7-f 

ufc l - y (3iv* y t 

T • n y ) fl^CG SC4545 [x->xi|t7»3 
y v?x^r-y^ * ^ }* y ^-feV* — (E s c h e r i 
chia coli Genetic StockCe 
n t e r) , vv<— h * S h$"7'<<4*v ^— . ^— /V 
> ^TY (Department of B i 

01 ogy, Yale University) ;P. 
O. Box 6 6 6 6 New Haven, CT 06 

m i 

B amH I 1 
S p h I 1 
Hind III 1 
N a e 1 2 
[0 0 16] /jtfo, *9JIIBWcfc^T, «K»*(CJ:$ 



5 1 1 -7 44, U. S. A. ft#6§83 

*e>^Jie«»J:D^7^5 KDNASrttttJ 

u -^v^w^t 5 y y vfiftr->7— ^Jte^ 

Lfc L - y ^v3S*tt*lMI«»«ec G S C 4 5 5 
8 (x^Jtr^!) ^fy^'^h^^ -t 
V^- (Escherichia coli Gene 
tic Stock Center). h^>h 
tT'/Vtn^ x-;Uax/<—>^7Y (Depa 
rtment of Biology, Yale Un 
i versi ty) ; P. O. Box6666 New 
Haven, CT 06 5 1 1 -7 44, U. S. 

a. $k#mm £jmhe*u mwtmzm&rrzzk 

[0 0 12] »Ml*JBME**J:D:/7;*5 FDNA 

UtT/<^ !J ■ - 2 3 3#&£#Eil3lE 

(Z>AK^«rfllB-»#-t-5cl:d5-C#a. i»< tt#e> 
*tSAKjt*$feki]«Si!£(WRi»*«rffl^-C9]B?L, » 

*»W3M#C G SC4 54 5XttCGSC4 558C 
[0 0 13] »t>*V&^|HEJft»:i»»y7^5 KDNA 
HT/^^y £i* . 7 7^UMJ - 2 3 3m%&&&%; 
T#e>Jx*A«fro-ottu ife^uev^ry 

77/UMJ-2 3 3*(Z)M*DNA^JWKp 

n I <0^±»*lcJ;0 50!?tiiU 3fc(c«i£iMIM** 
Xh o n?«»H*5i.i:tci:oT1»b*v6^:#$*sSKi 
1. 6 k b<ODNA*rW-**tf5^tas-ef ^. 
[0014] 6kb«^7^/^yyff 
t Kn^t- tf«r3«-K-f"5ite : f'Sr*tfDNA»f/f' 

[0 0 15] 
1*1) 



WmWrKvXZZ (kb) 

0.6, 1.0 

0. 2, 1. 4 

0. 7, 0. 9 

0. 8, 0. 3, 0. 5 

%# y r * y /vr 5 K^«ft*»K:« u #8i*rtt£# 
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[0 0 17] f=fc. wmmfto*:*?} Rrffy^% 

ft, m-y^y t7*3'J (07^^77-^ U p h a g 
e) ©DNA&H3PBSWH i n d III -C^WL-T^b 

y frT 5 Ky/w«*8c»S:ffl^5»^ttt, y t 

T • =» y<0^r-f • a: y 1 7 477-'^ (0x17 
4phage) ODNA^WHae IIl*t*9J»rL 

TWbn&SH^MWauoDN A©fK-(D^-^y r ^ y ^ 

WDNA^XIt^7^^ K<£>&DNA$r)t£>7^£ 
SOSfcffiCfcV^T, 1 k b$X±<DWrK<D±2 £\ZD,*X 

[ooi8j —75. ±ieo^ r U'tr/<^^y #a - ??s< 

AM J - 2 3 3©ffcfe#DNASr*flreSMfKp n I *5* 

0<xh o i ic£<>xwWrtZiZbl£±9ftb1%Z>Jzi£ 
dSjfi 1 . 6 k b <DDN AKJflcoir ^Cli* ^tfXttiSB^J 
£7*7;* 5 KpUCl 1 8*5j:t*/*fcH:pUC 1 1 9 

(dideoxychain termination 
^ > Sanger, F. et. a 1. , Proc. Na 
t 1 . Acad. Sci. USA, 7 4 , p 5 4 6 3 , 
1 9 7 7) K.£*)9tl£r&Zk&X£Z> 9 :oj:)(a 
-C*ftbfc±Bfc l.6k bODNA»ftfo*£K£!l0> 

■CfcfJv 320B«75yW3-Kt6960©jK 

[0019] ±iBbfc«ieEW*<ofi^#» : i t-^-r 

ny^-^s-Ki-Safi^^tfDNAKfrtt, ^ 
^i/^^ry C^AJR«l**ft*DNAd*fe»li* 
tufcfc©<o*4?>-f\ 3i*fflV^*V5DNA^*«B. 
fl^tf^^^ttiRS ystem-1 Plus?:! 

[0020] ±&o>to<-7\sVs*9T x ) r>A • 7 

7^AM J — 2 3 3 0ftftftDNAd>&RW$ix5*3l 
m&DNAmftl*. ^7;/^yyirtKD^ 



- K-r ase^^tf d n a^ic^ $ n z> t> o-cfc 

[0 0 2 l] JU±fc#a£Lfc*££M&i. 6kb^>D 

^(Dv?7^t7 y y»ft if K-f 

Site^^tfDNA (AWr>t*) Ht, 1^7-77$ 

Ai-^r^icij:^, ny^SJNBllrt-c^T? j y >- 

[0 0 2 2] ^^7^f> y ^Bft^t K 

e^^MteSli:$fc*<0]S»i»ft3lE©a[«EM-C&ix 

[oo2 3] *&m<oAmK&m7<.'rzzb&x£& % 

-2101 8 4 ^m^ltML(D-fy * x KpCRY3 

0 ;#B8¥2-2 7 6 5 7 5#^«fciE*0^7^ S K 
pCRY21, p CRY 2 KE, pCRY2KX, pC 
RY31, pCRY3KEMpCRY3KX ;ftffl¥- 

1 -1 9 1 6 8 6%-&mcmWL<D-77X% KpCRY2 
WpCRY3 ; »BBB85 8-6 7 6 7 

<D p AM 3 3 0 ; #MBB5 8 - 7 7 8 9 5*4*#lcfc« 
<D p HM 15 19; teW® 58-192900 -g^ttfc 
!2&<DpAJ 6 5 5. P Aj6llMpAJ 184 
4 ;«pBHHS5 7-l 34 5 00^|;|2t^pCGl ;# 
Bf|Bg5 8-3 5 1 9 7^ffil£fE^(DpCG 2 ; #$08 
57-18379 9^tttC|i2X<Op CG 4&tf p CG 

[0024] *-ct>3y*swiaiws±-^^-^-c 

t><OA«#*t.<, «;Ltf, 7^*5 Hp CRY 3 0, p 
CRY21, pCRY2KE, pCRY2KE, pCR 
Y2KX, pCRY3K pCRY3KEMpCRY 
3KX«tf»»fcttffi3ft5«, 

[0 0 2 5] ±IB^7^5 F^^-pCRY3 0 $rlS 

^ ( Brevibacterium station! 
sj IF012144 (FERM BP-2515) i> 
^7*7^5 Kp B Y 5 0 3 {^(DZfy^x¥<nUM\C^> 
V^-Ctt#W^l -9 5 7 8 5^«#HB) DNA4r»W 
^JlSil^Xh o I X±$£t>m4. QkbfD-fy* 
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9WU *OI»#HtEc oR IfcitJtKpn 1 

^trDNA»ffrSrei9tH1-. rjxb^Wr^«r^7^5 
KpHSG 2 9 8 (OEcoRI, Kpn I 

[0 0 2 6] ±1B>^;*$ K-^* -<0*»W 

3*\ *fc«±aSster^^ — DNA<0#&TICDNA 
y 3Ef— fe?fti3ffi-Cit« $ * £ c <t tw x *) ft 0 t fcv # 

10 0 2 7] Hp CRY 3 0^©**WOAi 

frc5»Ai*. y?*^ kpcry3 o&mmmmE c o 

o^t- «3-Kt5ie^*tfDNA»fr (AW 
tf) £DNAy#— t?X&&£i*£r ^ic^fr^ 
^s-CtS. ri>< LXmmZtiZzfyxZ KpCRY3 0 

iz*&mv>*:zi$&m\. 6 k bOAWrK&mALtLM 

tt^ftSr:^^ KpCRY30-da pYi**L 
fco 7*7^ 5 KpCRY3 0-d a p Y0>ffc5fcjMfc0>S¥ 

[00 2 8] ^oj;5icuxit*4ix-6^r?/tr y y 

SrJB^T L — y 5? >Srft*lc»* J: < 

^ue/<^f!J^^*77^MJ-2 3 3 (FERM 
BP— 1 4 97) % yutT/^^-r y ^ix • 77^UM 
J-2 3 3-AB-41 (FERM BP-149 
8) . ^l/t/^f y £ A • 7 7^AM J — 2 3 3 — A 
BT-11 (FERM BP-1 500) , 7*l/^<^ 
7!J!)^-77^MJ-2 3 3-ABD-2 1 (FE 
RM BP-1499) *&&mfbtl& a 
[0 0 2 9] &3o, ±&ff>FERM B P - 1 4 9 8 <D 
IStfcte, FERM BP-1 4 9 70fit4*&Kt££: LT 

dl-q-T; / Biki»tt«rai*ttlcW4S*ifci^ / 

-'HWI:te«*»"C*>S <&^Bg 5 9-283 98^ 
«#flB) • FERMBP- 1 5 0 0 F 

E RM BP - 1 4 9 7 4>m&&fflkb LfcL — a —T 
%/SMkh7>XTZ1— 1?i*f£tt3EJM*-C*>& (»W 
B862-5 1 9 98^«#f) 0 £e>tC, FERM 
BP - 1 4 9 9C0li#:J*FERM BP-H97W1 



3E**-e*>S (&B10B6 1-1 7 7 9 9 3-»4**# 

») o 

[0030] ;^f,<o»4*(Mlii:, ^^fyi) 

A - 7^-7^^ ( Brevibacterium 
a mm o n i a g e n e s ) ATCC6 8 7 1 , |^A 
TCC13745. I^ATCC13746 ; ^HT/^ 
f!l!>A*f^y*^A ( Brevibacter iu 
m divaricatum ) ATCC1 4 020, 7* 
UVsWrVVlf 7? h7r-^^A ( B r e v i 
bacteriumlactofermentum ) A 
TCC 1 3 86 9. nU^rU £A • f^?**** 
( Corynebacter ium glutamic 
urn ) ATCC 3 18 3 Uffl^S 

[0031] ft*?, fi±iu^i/Wf!) *a • y 

7/UMJ -2 3 3a3fe<DMJtt£ffiV^5»g\ 
§tt5^5KpBY5 0 2 (#BflB36 3-3 6 7 

P BY502$r^t5:i:^I*U\ ^0^7^ 
7*^ KpBY5 0 2«:ft*t5^trtt, 

(Bad. Rev. 3 6 p. 361 — 405 (19 
7 2) #181 „ ±.^7*7*$. KpBY5 0 2mWlC 

[0 0 3 2] IS^UtV^T^y *A • 77/UMJ - 
2 3 3<0£*4r*^£fc|fiSi-6S*OT* ^^1/ 
^«*:0. 2-50(tg/ml) t)t<»^ 
tyj±7*xi * K CSIf£: : 0. 2-5 0^g/ml)^ 
frJ&JSfc* lm lMS>?jfel 0»fitC*^J:5lCtt[afL, 
±W£*SS£tCK*Lfcas&J&2 4J3TO6 3 5 

20^^60 mmLti^v--t>b&*m&\z7'7x 

S Kttffl&ffc*rfTV\ ^7^O f pBY5 0 2dSft4S 

ft-cv*3t*«r«Ri-5. ^(n^m^x*)-/?*^ kpb 

Y5 0 2#&fc££ix;fc7'i'fc^^-r y r>A . 77/UM 
J - 2 3 3«3tEaMe^#P,ix^ 9 

[0033] ^(dx 5»JiUT»e>*t5^^tr^^T-y c 

is • 7 7/UMJ -2 3 3**«*^OhMB^7^^ K 

-X • 7>n HztfyiCO^TfcJlbtlT^SJ: id (Ca I 
v i n, N. M. and Hanawalt,P. 
C. ( Journal of Bacteriolog 
y, I 7 0 , 2796 (1988) ; I to, K. , N 
i s h i da, T. and I zak i. K. , Agri 
cultural and Biological C 
hemistry, 5 2 , 2 9 3 (1 9 8 8) #f&) , 
DNAg««^©y<yV^iKJia (Satoh, Y. e t 
a 1, , Journal of Indus tr ia 
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1 Microbiology, 5^, 159(199 

So 

[0 0 3 4] *>< IT^^, #*W(D. i^T^e 

Ifttl&ZfyxS. KpCRY3 0-d a pY^MtS^ 
H^/^7!J^-77^MJ 2 3 3-dapY (F 
ERM P- 1 2 8 5 9) £3*1/ £ r t 6. 
[0 0 3 5] ±ffi©^«fe"C^K(E»L-C#bH5^T$ 

fi»IXl^l/W7!J!>A-77^AMJ-23 

y ca, y v^hzkii?;* y 
(0 0 3 6] &m#<offiMk 

#12 0~#J4 0<C, #*t<tt* 25t^3 

5t:<oififlE*eff5£tas"0#5. &#&*<DpHtt5~ 

io, #*L<tt7-8W3fiti--5rtAs-ef , 

<D p HSIftttiftXWtT^* y UTtT 5 r t #-<*t 

%. ^icif*L<tt2-3^fi%r*$>-5 0 tut. mmm 
[oo3 7j w<oi5icLr»bns««*xf»*» 

[0 0 3 8] La»LT#jfcWK»x.tf, iX/Pa-**, 
*4**L«>5: ta»bfc£L-y ^^©aii&ife^liftt 



[0 0 3 9] mc, *&W(D77 x * K"CJ^fME* b 5 

tot* <W*< tfc^/ua— x^^rLA^otf^^^S- 
y^>&±j£l*L&6atf#ja^*>&. ^<D&£\ tr* 

So 

[0040] ±e*ttR*t;*«ti(©^7V3-^aifttt, $ 

*0. 1-5. 0S«%<D«Brtii--5- 

Li\ BWcteSJStttt, ±l2<0J:plc, ^m-*^ 
*UB.oe-^yS:Sllfftk:**L3te^**>-5iM*y ^ 

K y ^JS6K»<o«ts*-c*>5r. t i>v$zt>K 
^-^^^^-^y^-^co^^n^ 

A, y y ffcgh^*v">A, 

[0041] *»w^«5L-y^ffig«fek:*5v^rffi 

(NH 4 ) 2 S0 4 2 g/l ;KH 2 P 0 4 0. 5g/ 
1 ; K 2 HP0 4 0. 5g/l ;MgS0 4 • 7 H 2 O 
0. 5g/l ;FeS0 4 * 7 H 2 O20ppm;Mn 
S0 4 •4-6H 2 O20ppm^tt5pH7. 6 <T> 

[004 2] L — y i^WftifcteJSlr ^T^ffi s 

n^mig2^j: ? \c Lxm&tttiitstmwttjLnmittom 

^££g*PKLT-«!l;:i-5 0% (wt/vo I) , 
Kfi2-20% (w t/vo I ) (Da6HP^£0»^ 

s**S(Swt. -^^2 o-&5 ot, &*v<nm 
30-^4 ot:©ia*-rii»»i o-#>7 2mmnoz 

[0 0 4 3] ±IE^<##Srt;iCJ:oT*fiKi-5L- 
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[oo4 4i *»Wfl!>=y*a!if«Bitt, 

[0 0 4 51 

7\s}fs<9T l ) $ J* * 77^AMJ -2 3 3**<O^T 
$ y try SI v&^fc Ko^— «r = - Ki-^iBfi^* 
^tfDNA (A#rJi*) O^o-Wt 
(A) /U^Ty^ • 77/<AMJ-2 3 3<D± 

(«A :^2g, (NH 4 ) 2 S0 4 
7 g, K 2 HP0 4 0. 5g, KH 2 P0 4 0. 5g, 
MgS0 4 0. 5g, FeS0 4 • 7H 2 06mg, M 
nS0 4 4-6H 2 06mg. g£f3^t3-*2. 5g, ^ 

0(ig,y — ^ 20 ISt^^c i i ] i n;7*nr 

^7y^'77/UMJ-2 3 3 (FERM BP 

- 1 4 9 7) Sr»»ii5ijii!a»i*"cs*u. 

fc. » b*lfc«#Sr lOmg/ml y V^- A 

«r£tfl OmM NaC 1 - 2 OmM b 9 (p 
H8. 0) -IraM EDTA-2Na^l5ml(; 

g/mlte*$J:5fc*BflDU 3 7^ 1 AMfitiBL 
fc„ SbKlKx^/Hitat^hy ^A^MM^O. 5 

£:„ r^&^&Cl. 3£j£<£>:7:cy — ;i//^nn^/i/A^ 
ffi«r«A0U. MTlO»lil*5Wi:lBlLt», £ 
ft€r3t'Cf5>JH (5, OOOXg, 2 0M 10-12 
•C) U ±ffl«»£$M&U fi»*-M;*A£o. 3M 
i:46J:5JcWiPUfca, 2 y-^£ *$><>< 

S:i!f7^»"C*tt9. 7 0%:**y-/V"C25fc»Lfc 
ft. J&$£Lfc 0 #e>;h,fcDNAlc:i OmMhD^il 
(pH7. 5) -ImM EDTA'2Naii5ml 

toox, 4*c-e— bm»bu »ft<onwcffitr^ e 
[004 6] (B) mik?Lft<&&m. 

±12 (A) f«»fcyu^7!l^'77/<AMJ 
-2 3 3<75£DNA*g?0j<D9O/i 1 ^M^Kpn I 
5 0un i t sfrfflV\ 3 7tTlW^^ft^ 
#Lfc. :tOKpn I^DNAI^n^y^^ 
-PHSG3 99 f3 miK) WlKpn 

OmM h V (pH 7. 6), 1 OmMv/f ^ 

W^f 1 — /K ImM ATP, lOmM MgCl 2 S 



tfT 4 DNA y #~fef lunit ^fi£5>^^L 
[0 04 7] (C) ^T^/^D^fbKpyt" 

■gfrj-K-t-safe^frStf:^*^ K<P3Bft 

i"4J3*>3i'>* yt7^!)CGSC4 

545 (tt/^i;7$ y ^yy»7^/ 

* 7-«tfeWC*MS|E ; ite^S! (G e n o t y p 
e) : d a pD] V t7 - = 9 CGSC4 

54 8 Cf-^^-^r^ y y v^xr^^-ifai 

{bs-T-^cBW ; -Itfc^Sy (Genotype) : dap 

[0 0 4 8] ±12 (B) ^-C^^ti/c^^^^ KEKSr 
^^/^(Journal of Mo! 
ecular Biology, 5 3 , 1 5 9, 1 9 7 
0) |I<tUtex->x!Jt7'3yCGSC4 54 5tlf 
£^K$5»U ^D7A7 I = 3^50rag^I 
*Wi6 CK 2 HP0 4 7 g, KH 2 P0 4 2 g v (NH 
4 ) 2 S0 4 1 g. Mg S0 4 ■ 7H 2 00. 1 g, ^/u 
= -X2 0g&tf£^l 6 g£jR«*l 
i*Lfc 0 * bfc«1MHJM*J:!>:/7*S KDNASrtttti 
uttB^Va: y troycGSC4 sss^w 

[0 04 9] r 0«ifc±0£«#*«ifcfc: <fc 0 ftftcieS 
U 5 KDNA£#lttJU &77*^ 

JH^TSMfctw^ 7?*^ KpHSG3 9 9<^£ 
2. 2 k b^DNABrtftCflDx.. 4. 2kbOjfA 
DNAi^Sft^fc, *7*7^^ KS:pHSG3 9 
9-d a pY^Lt 

[0 050] (D) i?T$/\*jt!)>'M l f)iVtiV1— 

±12 (C) qLVft1f?yX$ KpHSG3 9 9-d a p 
Yfc^ftaDNAjfA***. &S*«#*ftf(::/ha 

fl:-f-Sfc«>t, -f=7^% Kpuci l 9 (Siiaj;9# 
BO ^i>r%/ try y vift Koyt- tf^a-K**- 

Sae^fr^tfD N A»r Jt&TfBO £ *i *> £ o 

[0051] ±ge (o mvmt7yx% Kphsg 3 

9 9-d a pYW^Kpn liS&XfXh o I Vty 
mvtih<ot. KpUC 1 1 9^MRtt»Kp 

n K Sal I -CWHrLfctOfca^U SOmMhy 
^ttflftt (pH7. 6). 10mMi?f^Mk 

ImM ATP, 1 OmM MgCl 2 MT4D 
NADMluni tO*rt»4r«taL (#J5fe»«>a(l 
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10 0 5 2] ftbiilt??** K»«ESrfflO\ mk*fr 
is !> (Journal ofMo 1 ecu 1 a r 
Biology, U 1 5 9, 1 9 7 0) (Cfc9mJ|B 
^is^V tro!) CGSC4 5 5 8tt&?&flHEftU 
T^evy Omg&^tfil^i&ifc (K 2 HP0 4 7 
g, KH 2 P0 4 2 g. (NH 4 ) 2 S0 4 lg.MgS 
0 4 • 7H 2 O0. lg, ^^2 0gWI?cl 

U ^ii<fc^7^^ KDNASrttfflL, 

%2^ ^7^$ Kp 

B a mH I 1 
S p h I 2 
Hind III 2 
[0 0 5 6] ±IBOMKSail£j:*)«M»<J(ten-5^7 
^5K*pUC119-da pY^^U; 0 

[0057] smu^r ^/t>y y yirt Kny 
- Ktaae^d^t * 1 - 6kb 

^DNAHfK- (Kpn I— Xho I £r#£r£^ 
[0 0 5 8] Hjfeffl2 

■^7; y t*y Kayt-f^3- K-raiS^ 

^co^SBd^Jo^^ife^ i <d (D) «-e»t>nfc^r 

*tfS*3ftS«l. 6kbODNA»r^l:oV^, 
Sia^J$:7'7X^ KpUCl 18, pUC119 (±M 

mm) zm^zitrttisx* fttymmB U i d 

eoxy chain termination 
(Sahger, F. et a 1 . , Proc. Na 
t. Acad. Sci. US A74 t 5 4 6 3, 1 9 7 

7) <£ o m 2 ^mmm^^x^m Dt 0 
[oo5 9] ^©ifisBa^j*©^— 
u-A©«qE**b, try y ^ft 

^ga^J^w-f-s 3 2 o{Stf>T ^ K-r* 9 6 

[00 6 0] H*Sfl)3 
RY 3 0<Dft& 

(A) $ KpBYSO 3<Dm$l 

KpBY503tt, :/ W f !) ^ A • 7*9 
ft^IFO!2144 (FERM BP-251 
5) ^64W«S*ifc5>^»jl O^/vh^y^ 
5K-e*>9. »W¥i-9 5 7 8 5^SHciE«©J:5 

[0 0 6 1 ] ^fi!W*A#«S 2g, (NH 4 ) 2 

S0 4 7 g. K 2 HP0 4 0. 5g, KH 2 P0 4 0. 



^v^r^-<^<t r^, ^^^^ Kpucii9<oi$ 

3. 2 k bcODNA^rM-iC^JlIx, 6kb<0|? 
ADNAWr>i-*5B«>P>ttfc. ^-S^JIS-C^urcirt 

«ds J:tlc»l»»>S-^# * »Mre* l \z.7F Ltz tis *) X 

[0054] *tc±&vmc77x^ v&&nmmmm 

XWmLX, «»WK^o****jB|«Lfc 0 -toe** 

[0 0 5 5] 
1^2] 

UC 1 1 9 -d a p Y 



^&f^-o*:g£ ( kb ) 

4. 8 

3. 4, 1. 4 

4.1, 0.7 
5 g . MgS0 4 0. 5 g , FeS0 4 • 7 H 2 O 6 m 
g. MnS0 4 - 4~6H 2 06mg, m&x.*X2. 

5 g. *y&5 g , \?t*>20 0h g, mm^r 

^2 00/ig, ^"^20gMMl 1] 1 
1 JC, yi/^^fli^A' ^^^-^ I FO 1 2 1 
4 4Sr*t»«5WW«»!*-C**L. 

lOmg/ml <D»»cy y^-A££trt* 
[2 5mMhy^ (t KD^r^f/U) 7;/^ 
V. lOmMcOEDTA, 5 2 0m 

^y-SDS^C0. 2N N a OH. 1 % (W/V) 
SDS] 4 0ml SrS&flflU m^MziimLxmmzX 

f& C5M&&#y -)A^l6 0mK 1 1. 5m 
K 11*2 8. 5ml(OM] 3 0ml£r®KlU 

^^UbT^^TK^iCl 5£RMMSLfc. 
[0 0 6 2] BM!*£*fe»fcWl;:»U 4ttl0» 

IB. 15, OOOx g ©3S^5MI|fcd»lt, ±&f££# 

— /u : ^na*/VA = l : l ffifajft) 4rilljUjWLfc 
ft, S'L>tflc#U ^fiT-C5»B, 15, oooxg 
oi§4>#8l£j&>(j\ TK^^rdJiiKUfco *Jifc2f»i03i 
*y— ^fcjtax., -2 0t-eiWii, 4tT*iO 
1 5, 0 0 0 x g<Z)iS.t»«CWt. tMBSrEMX 

[0 0 6 3] ft««rMJ£tttt^, TE« C h V * 1 
OmM. EDTA 1 mM ; H C 1 \Z.X p H 8 . 0 Icgg 
ft] 2mll:g»Lfc 0 **j»fc*fb-tS/!7A»K C5 
««A<0TElMlf*l 0Oml|;S^>>?Al 70g 
Sr**$*fc«] lSmlilOmg/mlx^ 
^n^K^ilml^^t, ^ 3 9 2 g/ 
m 1 rtO^^l 2t:-C4 2B^, 1 1 

6 r 0 0 0Xg©8^»I*lTofc 0 
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[0 0 6 41 ?y*% KpBY5 0 3tt«^|(l^J»|cJ: 

v K^rftitS-ejt^ff^fliJflB*^* t <>: 6 C £ (c«fc 0 , 
^7*5 KpBY5 0 3££fr$««£»fc. fc^-?- 

KpBY5 0 3£^tfS4^fc3MftlH-hy 

3 0mMfc^Lfc&. 2 — 

^SrftUi, -aotiWFianWLfc. 15, 

0 0 0 X g ^MfitiC^ttTDN A^»$^, -?y 
*5KpBY503£50ji g»fc. 
[00 6 5] (B) 7*7 * * K^^"pCRY3QO 

^7X5KpHSG2 9 8 0. 5 u g £3HJ 

RSS^Sa 1 I (Sunits) ?:37tl3$PM^ 
it, 7*7* 5 KDNA£^£jC#*?L/c 0 ±12 (A) Jg 

xm$i\^it-fyxz Kp by5 o 3<D2 n gizmmmm 

Xhol (1 u n i t) £3 7TCT3 0»IB]»SS-fr, 
^7^^ KDNA£SR$»$WfcLfc. 
[0 0 6 6] ©#iD:/7*5 KDNA5WWaj&iS-£U 

0mMFMWpH7. 6, lOmM MgC 
1 2 , lOraM^ft^ K l m M AT PJk 

XfT 4 DN A U £ 1 un i t \Z&Z> X 0 tC&$#£ 

Mflsu i eTc-ci 5«fiw«jaLt. r*>«»&jBvvt 
t7 • ^ y j mi o 9n^ff> Hr/t^ C%m 

[0 0 6 7] ^fME*t*tt3 0ji g/m 1 (ftftftA) 

toii^4*s>^ 100 jig /ml ©IP 

K) lOOwg/ml OX-gal (5- 

yn^-4-^nn-3--f>K!) A'- &-D-JJy? 

htr^yvK) Sr^trL^iffi Chy^hviog, 

x ^5g, NaC 1 Sg&tfJMMci I, P H7. 
2) T'3 7t:(C-C2 4^^L, LT^P>*I 

(T. Maniatis, E. F. Fritsch, 
J. Sambrook, "M olecular clo 
n i n g" (1 9 8 2) p 90-9 1 #88) tCiOitJlffl 

[0 0 6 8] *0>jft*, r/y*^ KpHSG298«DS 
al lW:/7^? KpBY50 3^l!)4. Ok 
bcOBr/V^JfA^ftfc:/^;* 5 KpHSG298-or 
iiWJMtfc. &(CIPl«to3rifc£Jfli\ fiftia (A) £"0 
^^>nfc^7X^ KpBY5 0 3DNA$rM(SSf^Kp 
n IMEc oR I \ZXtmLXfthtl&m2. lkb 
©DNA^rK-$r±ie^7^^ KpHSG298-or i 



cOKpn I&VEc oR I o~->^L, 7^ 

[0 0 6 9] 3afcfl|4 
^7^^ KpCRY3 0-d a p YVfttiZ&Xfi* }} 

mmWKD (C) mx'&btitz7*yx* KpHSG3 9 
9-dapY5/z g*mmm$$Kp n J&XXFXh o I 
Sr#5unitsfflv\ 3 7KV 1 l$M&J£ L 

l£fi£U BOniMFy^iW ( P H7. 6), 1 
OmM^f^U^ 1 mM ATP, 1 OmM 

MgC 1 2 *5<fctfT4DNAy - 1 u n i t 

[0 0 7 0] :©DNAS:MIWiEcoRI 3un 

i t s ?ri^3 7t-?mrpwm»ut,o^ 

**W3<0 (B) KpCRY30 
1 A* g frffilfiffaftE c o R I 1 u n i t 3 
7ttl^«$^«UiO^L, 5 OmM 
h^«»«{pH7. 6), lOmMm^Kh 
-VK ImM ATP, 1 OmM Mg C I 2 *iJ;l*T 
4DAN!J^-fiuni t £8sjtra U 

SS^-frfco l^T,; K£ffli,vt\ flWearifcfcfig^ 
SMB^* ytT-^yCGSC4558 4*&?gffea 
U *t7-f^5 0^ g/ml Sr^tnSiR&ife [K 2 
HP0 4 7g, KH 2 P0 4 2g % (NH 4 ) Z S 0 4 1 
g, Mg S0 4 '7H 2 O0. lg, 0 g 

fttf*5ei 6 g*r&e*l l ic&ft?) icM#L/t 0 
[0 0 7 1 ] ro»i*±^#*Sr»ft^j: 

ffi^Xm^titZZ^ -JyX* KpCRY30^^ 
8. 6 k b<DDNA#r;fl;:;!jn;L* *£r$l. 6kb^ 
ADNABrSj-dSRab&ftft:. ±M<Dto< mMZMtyy 

[0 0 7 2] ^Hf^^^y £is . 77/<AMJ-2 3 
3 (FERM BP- 1 4 9 7) /7^U'pBY50 
2»*t*& 10 0ml ©«riBA««S-C^«kJtJi«!J«!*-e 
#*U ^-v^!JyG?:la^y h/ m 1 fcJfc£J;5JC 

#£3e#>, &#£2 Om 1 W^^7,fflj§j$ (2 7 2mM 
Sucrose, 7 mM KH 2 P0 4 , 1 mM M 
gCl 2 ;pH7. 4) 

<b£ttLTftfe % 5 m 1 O^u^fflSjfficjBjBU 0. 

-V/xVH^- Wt7Ktt» SrJflwr. 2 5 0 07JT 
*sh* 2 5# FDtC^^L, ^^^^M^7k^(c2 0 
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lLtz a iM3m I tf)ltftiEAJg&lc;&L3 Ot 

•ft) «r^tr«rlBA*5c««JC** L 3 0 t-C 2 - 3 B 

13 (A) mcftMn-fifeZm^X-?? KSr» 

353^ -7=7*% FpCRY30-dapY 



[0 0 7 3] 
[3c3j 



2 
2 
1 
1 



EcoRl 
B amH I 
Kp n 1 
Xh o I 

[oo7 4i tmMwmm\z&v®m<svbfrz>7y* 

X K£pCRY3 0-d a p Y^AALfc. ^^7^ 
[0 0 7 5 J fc*5, ^^^KpCRYaO-dapY 
J 2 3 3-d a p YIS, *#!fto< tfi|iJ|UTB 1#3 

1 OBttT :«XW«*»1 28 59^ (FERM P 
-1 2 8 5 9) t LT*S£SiVC^5. 

[00 7 6] H&#15 

^7*^ Kp CRY 3 0-d a p Y0>3c£f£ 
fi5!B©A#tfJl 00ml£500ml ^H^^^^^tC 
»aU 1 2 0tTl 5#f$fc£Si&3lL.*: 1 l><mc, 

J 2 3 3-dapY^IU 3 0t:(cr2 4«flH«» 
mm%ftiit'&, P«lCLTM«LfcA*Jfil 0 0 ml 
^500m l*=fl7 7*=M;:$M£U 12 01C-C15 
^Rl«llfct>©i:, lral^fc950cel 1 s(0|J 
^fc*SJ:5Wa«U IsllX 3 0*CICT2 4l$KIMft 

^fl&&t;MaSAlW) A^*«:ffi^xa» Lf:?Wl:- 
£*M*U 3 OWcT 1 a 

[0 0 7 7] rois** *-fw*>vjsa»*5j:t/«aani 
fc. 

[00 7 8J HIS^6 

(K»o. 4%. a&r>^~?Ai. 4%, kh 

2 P0 4 0. 05%, K 2 HP0 4 0. 05%. MgS 
0 4 • 7 H 2 O 0 . 0 5%. C a C l 2 ■ 2 H 2 O 2 p 
pm, F e S0 4 • 7H 2 02ppm, MnS0 4 - 4 
~6H 2 O 2 p pm, Z n S0 4 •7H 2 02ppm, 
NaCl 2ppm, ttf >20 0 m g/K f 7^ 
V-HCl 1 00/* g/1 , /&0. 1%, B 
^c**0. 1%) 100ml$:500inl^77 



^OWWrff^tS (kb) 
8. 7. l. 6 
7. 2, 3. 1 
1 0. 3 
1 0. 3 

* = ttH (MftpH7. 0) tfcft^utr^ 

77^A ( Brevibacterium 
f 1 a v u m ) MJ233— dapY (FERM P- 
1 2 8 59f) &tt«U «««Jfc^3-^S:5g/ 

1 <0»«fC#6J;?t£jfJDx, 3Ot;iCT2 0|«««§# 

[0 0 7 9] 5%, ABfc 

TV-*^£A2. 3%, KH 2 P0 4 0. 0 5%, K 2 
HP0 4 0. 0 5%, MgS0 4 • 7H 2 0 0. 0 5 
%, F e S0 4 • 7 H 2 O 2 0 p pm, Mn S0 4 -4 
-6H 2 O20ppm, Wy200iig/1, 7^X 
?V'HC1 lOOMg/K *f ^/KO. 3%, 
B^^^i^r^ 0. 3%) £>1000ml£21 
WfcttiM^ mm (1 2 Ot. 2 0£M) mTE^ 
H^O 2 0ml &Wfa LT, iBHsft 1 0 0 0 r p m, ii 
^ilvvm, i&S33t, pH7. 6*CT2 4BJMB# 

[0080] &m&Tm. %m$o soomi 

■KT*«f*, J&ltt*f?*(CT2*iSfe»Lfcll«:^Kfl; 
» C (NH 4 ) 2 S0 4 2 g/1 ; KH 2 P0 4 0. 5 g 
/\ ; KH 2 PO 4 0. 5g/] ;MgS0 4 - 7 H 2 

00. 5g/l ;FeSO 4 «7H 2 O20ppm;M 
nS0 4 • 4-6H 2 O20ppra;f7; 1 
0 0 a g/I ; pH7. 6) (01 000ml 
&®*S&£ 2 1 »l*«#»fcttfc*, //^-^ 9 g 
Sr^JDLT, 0I5&3 0 0 r pm, il&flO. lvv 
m, ?IS3 3t, P H7. 6tCT2 4«#IHRjC&fi 1 -3 

[0 0 8 1] RJS#7«, ifrMMt (4 00 0 rpm, 

1. Og/lt^t :«HTW1I5 0 0 
m l &BM4»>f *^£JMME (H* SB) ©#7 -Mc 
iltTL-y ^>Sr«***. 0. 5N7>^ 

2 6 0mg<OL-y 

[0 0 8 2] itlSE^Jt LT. ^flSO&#tCT, ;/ 

U\f/<fry # A - 77^^ (Brevibacter 
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i urn f 1 avum ) MJ-233 (FERM BP 

- i 4 9 7) &»*U l3*o*frirrs«;S-frfc*± 
L-y^y^tiio. 6g/i-c*>ot 

[0 0 8 31 
ffiJIJ©** : 963 



6a^J<D88S : Genomic DNA 
€^ 

: MJ233 

W»£3c-«E» : peptide 

: 1-963 
#*&ft«Ufc*ifc:p 



law 

ATG ACC 
Met Thr 
1 

AGC GTC 
Ser Val 

ATC TTC 
He Phe 

GTC GCC 
Val Ala 
50 

TGC ATG 
Cys Met 

65 
CAG TTC 
Gin Phe 

CGC CAC 
Arg His 

GCA CTG 
Ala Leu 

GTC TAC 
Val Tyr 
130 
GGC CCA 
Gly Pro 
145 

GGC GTT 
Gly Val 

GAA AAG 
Glu Lys 

CAC AAG 
His Lys 

ATC GAA 



AAC ATC CGC 
Asn He Arg 
5 

GAA AAG CTT 
Glu Lys Leu 
20 

TCG CGC CGG 
Ser Arg Arg 
35 

GAC GTG GAC 
Asp Val Asp 

GGC TCC GCC 
Gly Ser Ala 

GCC TGC ACC 
Ala Cys Thr 
85 

CGC CAG GTC 
Arg Gin Val 

100 
GTC TCT ACC 
Val Ser Thr 
115 

GCA GCG GCA 
Ala Ala Ala 

GGT TTG TCA 
Gly Leu Ser 

CAA AAG GCA 
Gin Lys Ala 
165 

GCC CGC CGC 
Ala Arg Arg 

180 
CGC CAA TGC 
Arg Gin Cys 
195 

AAC GAC ATC 



GTA GCT ATC 
Val Ala He 

ATT GCC AAG 
He Ala Lys 

GCC ACC CTC 
Ala Thr Leu 
40 

AAG CAC GCC 
Lys His Ala 
55 

Arc GAC ATC 
Thr Asp lie 
70 

GTA GAC ACC 
Val Asp Thr 

ATG AAC GAA 
Met Asn Glu 

GGC TGG GAT 
Gly Trp Asp 
120 

GTC TTA GCC 
Val Leu Ala 
135 

CAG GGC CAC 
Gin Gly His 
150 

GTC CAG TAC 
Val Gin Tyr 

GGC GAA GCC 
Gly Glu Ala 



GTG GGC 
Val Gly 
10 

CAG CCC 
Gin Pro 

25 
GAC ACA 
Asp Thr 

GAC GAC 
Asp Asp 

CCT GAG 
Pro Glu 

TAC GAC 
Tyr Asp 
90 

GCC GCC 
Ala Ala 
105 

CCA GGA 
Pro Gly 

GAG CAC 
Glu His 

TCC GAT 
Ser Asp 

ACC CTC 
Thr Leu 
170 
GGC GAC 
Gly Asp 
185 

GCC GAC 
Ala Asp 



TAC GGA 
Tyr Gly 

GAC ATG 
Asp Met 

AAG ACG 
Lys Thr 

GTG GAC 
Val Asp 
60 

CAG GCA 
Gin Ala 

75 
AAC CAC 
Asn His 

ACC GCA 
Thr Ala 

ATG TTC 
Met Phe 

CAG CAG 
Gin Gin 
140 
GCT TTG 
Ala Leu 
155 

CCA TCC 
Pro Ser 

CTT ACC 
Leu Thr 



AAC CTG GGA 
Asn Leu Gly 
15 

GAC CTT GTA 
Asp Leu Val 
30 

CCA GTC TTT 
Pro Val Phe 
45 

GTG CTG TTC 
Val Leu Phe 

CCA AAG TTC 
Pro Lys Phe 

CGC GAC ATC 
Arg Asp lie 
95 

GCC GGC AAC 
Ala Gly Asn 

no 

TCC ATC AAC 
Ser lie Asn 
125 

CAC ACC TTC 
His Thr Phe 

CGA CGC ATC 
Arg Arg lie 



CGC 48 
Arg 

GGA 96 
Gly 

GAT 144 
Asp 

CTG 192 
Leu 

GCG 240 
Ala 
80 

CCA 288 
Pro 

GTT 336 
Val 

CGC 384 
Arg 

TGG 432 
Trp 

CCT 480 

Pro 

160 

CTG 528 



GCG GCC 
Ala Ala 



TTC GTG GTT 
Phe Val Val 
200 

CGC ACC ATG CCT GAT TAC TTC 



GAA GAC GCC 
Glu Asp Ala Leu 
175 

GGA AAG CAA ACC 576 
Gly Lys Gin Thr 
190 

GAT CAC GAG CGC 624 
Asp His Glu Arg 
205 

GTT GGC TAC GAA 672 
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He Glu Asn Asp lie 
210 

GTC GAA GTC AAC TTC 
Val Glu Val Asn Phe 
225 

GGC ATG CCA 
Gly Met Pro 



TTC AAC CAC 
Phe Asn His 



TTC ACC GCT 
Phe Thr Ala 
275 

AAG CAG CAG 
Lys Gin Gin 

290 
TAC CTG CTC 
Tyr Leu Leu 
305 
TAA 

im i ] ^mwwr s y tr> y 



CAC GGT 
His Gly 
245 
ACC GTG 
Thr Val 
260 

TCC GCG 
Ser Ala 



GGC CAA 
Gly Gin 

TCC CCA 
Ser Pro 



Arg Thr Met Pro Asp Tyr Phe Val Gly Tyr Glu 

215 220 
ATC GAC GAA GCA ACC TTC GAC GCC GAG CAC ACC 
lie Asp Glu Ala Thr Phe Asp Ala Glu His Thr 
230 235 240 

GGC CAC GTG ATT ACC ACC GGC GAC ACC GGT GGC 
Gly His Val He Thr Thr Gly Asp Thr Gly Gly 

250 255 
GAA TAC ATC CTC AAG CTG GAC CGA AAC CCA GAT 
Glu Tyr lie Leu Lys Leu Asp Arg Asn Pro Asp 

265 270 
CAG ATC GCT TTC GGT CGC GCA GCT CAC CGC ATG 
Gin He Ala Phe Gly Arg Ala Ala His Arg Met 

280 285 
AGC GGA GCT TTC ACC GTC CTC GAA GTT GCT CCA 
Ser Gly Ala Phe Thr Val Leu Glu Val Ala Pro 

295 300 
GAG AAC TTG GAC GAT CTG ATC GCA CGC GAC GTC 
Glu Asn Leu Asp Asp Leu He Ala Arg Asp Val 
310 315 320 



720 



768 



816 



864 



912 



960 



963 



CB2J 1. 6kb^|g^DNA^I 

6 k b<DBN [0 3] *&m<0?yx* Kp C R Y 3 0 - d a p Y(D 



Kpnl 
i 



Hindlll BaiHI 

fee! i tool 



Sill 



i 



im3] 



EcoRl 



PHSG298 
(2 6*b) 



EcoRI 



pBT503 a* 
££<t*M 

Kpni 




Xhol 

BamHI 
Xho/Sat 
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(12! 2] 



Hindlll BarHI Sfchl 
feel i feel 



Kpnl 
I 



i 



-ii > 



(51) Int. CI. 5 
//(C 1 2N 
C 1 2 R 
(C 1 2 N 
C 1 2 R 
(C 1 2 P 
C 1 2 R 



15/53 
1:13) 
1/21 
1:13) 

13/08 
1:13) 



F I 



(72) »W* SWM *W 
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